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REMARKS 

Claims 90-111 are pending in the present application. Claims 1-89 have 
been cancelled without prejudice or disclaimer. Claims 90-111 have been newly 
added. 

Claims 1-89 have been cancelled without prejudice or disclaimer and 
claims 90-111 have been newly added for the sole reason of advancing 
prosecution. Applicants, by cancelling any claims herein, make no admission as 
to the validity of any rejection made by the Examiner against any claim. 
Applicants reserve the right to reassert any of the claims canceled herein, in a 
continuing application. 

New claims 90-95 and 111 are directed to a "method of generating a 
frozen viable cartilage." New claim 96 is directed to "[f]rozen viable cartilage." 
New claims 97- 106 are directed to a "method for thawing a frozen viable 
cartilage that was frozen in a cryopreservation-solution." New claim 107 is 
directed to "[tjhawed viable cartilage." Lastly, new claims 108-1 10 are directed to 
a "method of providing a patient having impaired cartilage in an organ at a target 
site, with a thawed viable cartilage." New claims 90-1 1 1 find support throughout 
the specification, examples and claims as originally filed. No new matter has 
been added. 

New claims 90 and 97 have been written to recite "wherein upon thawing 
the thawed viable cartilage comprises more than 50% viable chondrocytes." 
Support for this recitation appears in the present specification at paragraph 
[0026] in the published application, US2007-0077237. No new matter has been 
added. 
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In view of the following, further and favorable consideration is respectfully 
requested. 

/. At page 2 of the Official Action, the USPTO asserts that the 
Declaration is defective for failing to identify "the city and either 
state or foreign country of residence of each inventor" and requires 
an ADS or Supplemental Declaration, 

Applicant's note that both the unexecuted Declaration filed with the 
application on April 10, 2006 and the executed Declaration filed on July 31, 2006, 
correctly state both the city and foreign country of residence for each inventor. 
Specifically, Udi Damari resides in the city Ganiey Tikva, in the country Israel; 
Rivi Levi Holtzman resides in the city Rehovot, in the country Israel; and Victor 
Rzepakovsky resides in the city Ness Zionna, in the country Israel. Accordingly, 
it is submitted that the filed executed Declaration of record is not defective. If 
this assertion is to be maintained, express clarification is requested. 

//. At page 3 of the Official Action, claims 52-89 have been rejected 
under 35 (JSC § 112, second paragraph, as being indefinite. 

Claims 52-89 have been cancelled without prejudice or disclaimer. 

Accordingly, this rejection is moot with regard to these claims. 

///. At page 6 of the Official Action, claims 52, 54-56, 68 and 72-75 have 
been rejected under 35 (JSC § 102(b) as being anticipated by 
Schachar et al., in light of Sigma Product Information Sheet for 
Dimethyl sulfoxide. 

The Examiner asserts that Schachar et al. teaches each element of each 
of claims 52, 54-56, 68 and 72-75. 
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Claims 52, 54-56, 68 and 72-75 have been cancelled without prejudice or 
disclaimer. Accordingly, this rejection is moot with regard to these claims. 

With regard to new claims 90-95 and 111 directed to a "method of 
generating a frozen viable cartilage," it is submitted that Schachar et al. do not 
teach each and every element of each of these claims as required for anticipation 
under 35 USC§102. 

The test for anticipation is whether each and every element as set forth is 
found, either expressly or inherently described, in a single prior art reference. 
Verdegaal Bros. v. Union Oil Co. of California, 2 USPQ2d 1051, 1053 (Fed. Cir. 
1987); MPEP § 2131. The identical invention must be shown in as complete 
detail as is contained in the claim. Richardson v. Suzuki Motor Co., 9 USPQ2d 
1913, 1920 (Fed. Cir. 1989); MPEP §2131 . The elements must also be arranged 
as required by the claim. In re Bond, 15 USPQ2d 1566 (Fed. Cir. 1990). 

Present claim 90 is directed to "[a] method of generating a frozen viable 
cartilage, comprising (a) providing a receptacle containing a viable cartilage in a 
cryopreservation solution at a temperature above a freezing temperature of the 
cryopreservation solution; (b) cooling the viable cartilage in the 
cryopreservation solution to a temperature below the freezing temperature of the 
cryopreservation solution at a cooling rate of 0.01°C/min to 3°C/min, thereby 
generating a frozen viable cartilage in the receptacle; and (c) transferring the 
receptacle to storage at a temperature equal to or below -130°C, wherein upon 
thawing the thawed viable cartilage comprises more than 50% viable 
chondrocytes". Claims 91-95 and 111 are each directly or indirectly dependent on 
independent claim 90. 
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Schachar et al. do not teach or suggest storing at a temperature equal to or 
below -130°C, as recited in present claim 90. In fact, Schachar et al. describe 
storing at a significantly higher temperature of -80°C. 

Further, Schacher et al. do not teach or suggest directional cooling as 
presently claimed. Rather, Schachar et al. provides a method for freezing 
cartilage by immersing the cartilage in DMSO, cooling to -40°C at a cooling rate 
of -1°C/min and then storing the frozen cartilage at -80°C for as long as 4 weeks 
(See Treatment groups on page 911, right column). 

Further, Schachar et al. does not teach or suggest more than 50 chondrocyte 
recovery (upon thawing) and concludes that cryoprotection and controlled cooling 
are required to increase the viability of cartilage. The cryopreservation 
procedure described in his study resulted in an intermediate (50%) chondrocyte 
recovery after thawing. "The cryopreservation protocol, however, resulted in 
intermediate recovery (50%) of chondrocytes and in intermediate overall graft 
outcome compared with fresh autografts." (See Abstract); and 
"...notwithstanding, the cryopreserved allografts still did not perform as well as 
the fresh autografts in many of the areas assessed." (See Discussion on page 
918, left column). 

The presently claimed subject matter provides higher post thawing viability 
of the frozen cartilage than the method of Schachar et al. As shown in present 
Table 1, the viability of the cartilage in accordance with the presently described 
subject matter is even more than 50% (50%, 65% or 69%, as compared to fresh 
cartilage). This higher viability as compared to the viability obtained by prior 
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cryopreservation techniques (such as that suggested by Schachar et at.) was 
unexpected. 

In view of the foregoing, it is submitted that Schachar et al. do not teach, 
either expressly or inherently, each and every element of present claims 90-95 
and 1 1 1 , as required for anticipation under 35 USC § 1 02 (b). 

IV. At page 8 of the Official Action, claims 52-56 and 68-75, have been 
rejected under 35 USC §103(a) as being unpatentable over Schachar 
et al. in view of Sigma Product Information Sheet for Dimethyl 
sulfoxide. 

The Examiner asserts that Schachar et al. differ from the rejected claims 
with regard to how the osteochondral sample is subjected to the cooling 
temperatures. The Examiner further appears to assert that because "[cjhanging 
the temperature around a stationary sample versus physically moving the sample 
to environments of different temperatures produces the same effect, so long as 
the temperature change is at the same rate," the substitution of one method for 
the other to yield the predictable result of cooling the osteochondral sample at 
the claimed rate would be prima facie obvious to the skilled artisan. 

Claims 52-56 and 68-75, have been cancelled without prejudice or 
disclaimer. Accordingly, this rejection is moot with regard to these claims. 

To establish a prima facie case of obviousness, the PTO must satisfy 
three requirements. First, as the U.S. Supreme Court held in KSR International 
Co. v. Teleflex Inc. et aA, 550 U.S. 398 (2007), "a court must ask whether the 
improvement is more than the predictable use of prior art elements according to 
their established functions. ...it [may] be necessary for a court to look to 
interrelated teachings of multiple patents; the effects of demands known to the 
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design community or present in the marketplace; and the background knowledge 
possessed by a person having ordinary skill in the art, all in order to determine 
whether there was an apparent reason to combine the known elements in the 
fashion claimed by the patent at issue. ...it can be important to identify a reason 
that would have prompted a person of ordinary skill in the relevant field to 
combine the elements in the way the claimed new invention does... because 
inventions in most, if not all, instances rely upon building blocks long since 
uncovered, and claimed discoveries almost of necessity will be combinations of 
what, in some sense, is already known." (KSR, supra) Second, the proposed 
modification of the prior art must have had a reasonable expectation of success, 
determined from the vantage point of the skilled artisan at the time the invention 
was made. Amgen Inc. v. Chugai Pharm. Co., 18 USPQ2d 1016, 1023 (Fed. Cir. 
1991). Lastly, the prior art references must teach or suggest all the limitations of 
the claims. In re Wilson, 165 USPQ 494, 496 (C.C.P.A. 1970). 

Recently, the Federal Circuit in Takeda Chemical Industries v. 
Alphapharm, No. 06-1329, slip op. (Fed. Cir. June 28, 2007), has applied the 
TSM test after KSR. The Appellant in this declaratory judgment action argued 
that the claimed chemical compound was an obvious modification of a previously 
known compound — the modification requiring the substitution of a homolog in a 
different ring position. (Id. at 5.) The Federal Circuit rejected this, holding that "in 
cases involving new chemical compounds, it remains necessary to identify some 
reasons that would have led a chemist to modify a known compound in a 
particular manner to establish prima facie obviousness of a new claimed 
compound." (Id. at 10.) Notably, the Court also rejected the Appellant's "obvious 
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to try" argument, as the Appellant failed to demonstrate that one of ordinary skill 
would have chosen the prior art compound to modify from the millions of 
possibilities. (Id. at 15.) 

With regard to new claims 90-95 and 1 1 1, it is submitted that a prima facie 
case of obviousness has not been established because whether taken alone or 
in combination, Schachar et al. and Sigma do not teach or suggest all the 
limitations of the present claims as required by In re Wilson, 165 USPQ 494, 496 
(C.C.PA 1970). 

Again, present claim 90 is directed to "[a] method of generating a frozen 
viable cartilage, comprising (a) providing a receptacle containing a viable 
cartilage in a cryopreservation solution at a temperature above a freezing 
temperature of the cryopreservation solution; (b) cooling the viable cartilage in the 
cryopreservation solution to a temperature below the freezing temperature of the 
cryopreservation solution at a cooling rate of 0.01°C/min to 3°C/min, thereby 
generating a frozen viable cartilage in the receptacle; and (c) transferring the 
receptacle to storage at a temperature equal to or below -130°C, wherein upon 
thawing the thawed viable cartilage comprises more than 50% viable 
chondrocytes". Claims 91-95 and 111 are each directly or indirectly dependent on 
independent claim 90. 

Schachar et al. do not teach or suggest storing at a temperature equal to 
or below -130°C, as recited in present claim 90. In fact, Schachar et al. describe 
storing at a significantly higher temperature of -80°C. 
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Sigma does not cure the deficiencies of Schachar et al. because Sigma 
also does not teach or suggest storing at a temperature equal to or below 
-130°C, as recited in present claim 90. 

At the onset, Applicants note that claims 90-95 and 111 are method claims 
and as such, the positive limitations are the active method steps. In the present 
case, the step claimed in claim 91, i.e., "moving the receptacle along one or more 
consecutive temperature gradients...," is a positive limitation. Accordingly, the 
Examiners assertion that "the substitution of one method for the other to yield the 
predictable result of cooling the osteochondral sample at the claimed rate would 
be prima facie obvious to the skilled artisan" is completely without merit. 
Schachar et al. do not teach or suggest the claimed method step of "moving...." 
Please see Example 3 in "Claim Interpretation In the Examination Process 1 " 
Technology Center 1600 Symposium, San Francisco, San Diego, Seattle, 
October 2005, by Brenda Brumback, Supervisory Patent Examiner Art Unit 1647, 
USPTO, attached hereto (Annex A). Should this rejection be maintained, the 
Examiner is requested to expressly address the foregoing. 

Schacher et al. do not teach or suggest directional cooling and/or more 
the 50% chondrocyte viability (upon thawing), as presently claimed. Rather, 
Schachar et al. provides a method for freezing cartilage by immersing the 
cartilage in DMSO, cooling to -40°C at a cooling rate of -1°C/min and then storing 
the frozen cartilage at -80°C for as long as 4 weeks (See Treatment groups on 
page 911, right column). 
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Schachar et al. conclude that cryoprotection and controlled cooling are 
required to increase the viability of cartilage. The cryopreservation procedure 
described in his study resulted in 50% chondrocyte recovery after thawing (see 
Abstract and Discussion on page 918 left column). 

Specifically, the method of Schachar et al. resulted in 50% chondrocyte 
recovery after thawing 'The cryopreservation protocol, however, resulted in 
intermediate recovery (50%) of chondrocytes and in intermediate overall graft 
outcome compared with fresh autografts." See the Abstract. Schachar et al. also 
state that "...notwithstanding, the cryopreserved allografts still did not perform as 
well as the fresh autografts in many of the areas assessed." See page 918. 

The presently claimed subject matter provides higher post thawing viability 
of the frozen cartilage than the method of Schachar et al. As shown in present 
Table 1, the viability of the cartilage in accordance with the presently described 
subject matter is more than 50% (50%, 65% or 69%, as compared to fresh 
cartilage). This higher viability as compared to the viability obtained by prior 
cryopreservation techniques (such as that suggested by Schachar et al.) was 
unexpected. 

As appreciated by those versed in the art, chondrocyte viability is crucial 
for the longevity of grafted cartilage in order to improve the viability of post 
thawed cartilage after transplantation. Thus, the difference between the viability 
provided by Shachar et al. and that provided by the presently described subject 
matter is of great significance as it allows the post thawed cartilage to survive in 
the body and serve its desired purpose significantly longer than the post thawed 
cartilage provided by Schachar et al. 

016605%\62-0l 



Mail Stop Amendment 

Attorney Docket No. 27367U 
Page - 16- 

The high viability of the present post thawed cartilage is achieved by 
directional freezing of the cartilage. "Freezing can be done using any apparatus 
or method that will allow directional freezing of the cartilage, such as the Multi 
Thermal Gradient .(MTG) freezing apparatus (IMT, Israel) that was used above." 
(See page 25, lines 18-20). The directional freezing also allows the long term 
storage at -130°C and below (for even months, see page 26, lines 2-3) which is 
not possible with storage at -80°C. 

Directional freezing forces ice crystals to slowly grow into the lacunas 
within the ECM without causing fractures of the lacunas and as such facilitates 
the aforementioned long term storage and high viability of the present post 
thawed cartilage. 

Since Schachar et al. do not perform directional freezing of the cartilage 
they cannot provide frozen cartilage that post thawing has a viability of more 
than 50% and therefore they cannot provide post thawed cartilage that is suitable 
for transplantation. As such, Schachar et al. alone or in combination with Sigma 
Product Information Sheet on DMSO cannot be regarded as suggesting the 
unexpected and beneficial methods of the invention. 

Thus, the rejection for lack of inventive step in view of Schachar et al., in 
combination with Sigma, is without merit as to new claims 90-95 and 111. It is 
submitted that nothing in Schachar et al. or Sigma, taken alone or together, 
teaches or suggests the subject matter of present claims 90-95 and 111. 
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V. At page 8 of the Official Action, claims 52-89, have been rejected 
under 35 USC §1 03(a) as being unpatentable over Pegg et al. in view 
of Schachar et al 

The Examiner asserts that the combination of Pegg et al. and Schachar et 
al. renders the claimed subject matter obvious. 

Claims 52-89, have been cancelled without prejudice or disclaimer. 
Accordingly, this rejection is moot with regard to these claims. 

The legal authority set forth above with regard to obviousness is 
incorporated herein by reference in its entirety. 

With regard to new claims 90-111, it is submitted that a prima facie case 
of obviousness has not been established because whether taken alone or in 
combination, Pegg et al. and Schachar et al. do not teach or suggest all the 
limitations of the present claims as required by In re Wilson, 165 USPQ 494, 496 
(C.C.P.A. 1970). 

The above arguments with regard to Schachar et al. are incorporated 
herein by reference in their entirety. 

Pegg et al. describe a method for reducing macroscopic fractures in 
cryopreserved arteries. 

In the Official Action the Examiner asserts that it would have been obvious 
to one of ordinary skill in the art to apply the cryopreservation method of Pegg et 
al. to other types of tissue. Firstly, as also admitted in the Official Action, Pegg et 
al. use artery segments and not cartilage. Artery segments and cartilage are 
vastly different tissues that have different functions in the body, and thus, the 
skilled artisan would not expected them to behave the same. 
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Furthermore, Table 4 in Pegg et al. shows that the method disclosed 
therein provides, post thawing, and endothelial integrity of less than 50%, 
specifically, 45.8±7.3%. Thus, Pegg et al. in fact, cannot be considered as 
teaching a method for importing cryopreservation to a level of about 50%, as 
provided by the presently claimed subject matter. 

Thus, the improvement in cartilage viability provided by the application 
and its impact on the functionality of the transplant could not have been expected 
in view of Schachar et al. when combined with the teaching of Pegg et al. 

In view of the foregoing, it is submitted that nothing in Pegg et al. or 
Schachar et al., taken alone or together, teaches or suggests the subject matter 
of present claims 90-1 1 1 . 
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CONCLUSION 



In view of the foregoing, Applicant submits that the application is in 
condition for immediate allowance. The Examiner is invited to contact the 
undersigned attorney if it is believed that such contact will expedite the 
prosecution of the application. 

In the event this paper is not timely filed, Applicants petition for an 
appropriate extension of time. Please charge any fee deficiency or credit any 
overpayment to Deposit Account No. 14-0112. 



Date: August 30, 2009 
THE NATH LAW GROUP 

112 South West Street 
Alexandria, VA 22314 
Tel: (703) 548-NATH 
Fax: (703) 683-8396 



Respectfully submitted, 



THE NATH LAW GROUP 




Susanne M. Hopkins 
Registration No. 33,247 
Ari G. Zytcer 
Registration No. 57,474 
Customer No. 20259 
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